Human Cytomegalovirus Alters Host Cell Mitochondrial Function During Acute Infection.
Human cytomegalovirus (HCMV) is a large DNA herpesvirus that is highly prevalentin the human population. HCMV can result in severe direct and indirect pathologies under immunosuppressed conditions and is the leading cause of birth defects related to infectious disease. Currently, the effect of HCMV infection on host cell metabolism as an increase in glycolysis during infection has been defined. We have observed that oxidative phosphorylation is also increased. We have identified morphological and functional changes to host mitochondria during HCMV infection. The mitochondrial network undergoes fission events after HCMV infection. Interestingly, the network does not undergo fusion. At the same time mitochondrial mass and membrane potential increase. The electron transport chain (ETC) functions at an elevated rate resulting in the release of increased reactive oxygen species. Surprisingly, despite the stress applied to the host mitochondria, the network is capable of responding to and meeting the increased bioenergetic and biosynthetic demands placed on it. When mitochondrial DNA is depleted from the cells, we observed severe impairment of viral replication. Mitochondrial DNA encodes many of the ETC components. These findings suggest that the host cell ETC is essential to HCMV replication. Our studies suggest the host cell mitochondria may be a therapeutic target.IMPORTANCE Human cytomegalovirus (HCMV) is a herpesvirus present in up to 85% of some populations. Like all herpesviruses, HCMV infection is for life. There is no vaccine currently available, neutralizing antibody therapies are ineffective and current antivirals have limited long-term efficacy due to side effects and potential for viral mutation and resistance. The significance of this research is in understanding how HCMV manipulates the host mitochondria to support bioenergetic and biosynthetic requirements for replication. Despite a large genome, HCMV relies exclusively on host cells for metabolic functions. By understanding the dependency of HCMV on the mitochondria, we could exploit these requirements and develop novel antivirals.